The title compound, C 10 H 16 O 3 , with a bicyclo[3.1.1]heptane unit, was obtained by oxidation of -pinene. The asymmetric unit contains two independent molecules with similar geometry: the six-membered rings in both molecules adopt envelope conformations. In the crystal, the independent molecules exist as O-HÁ Á ÁO hydrogen-bonded dimers. The dimers are linked into helical chains along the b axis by O-HÁ Á ÁO hydrogen bonds.
Related literature
For the preparation of nopinone and nopinic acid, see: Winstein & Holness (1955) ; Ma et al. (2007) . For the crystal structure of sodium nopinate [sodium (1R,2S,5S)-2-hydroxy-6,6-dimethylbicyclo[3.1.1]heptane-2-carboxylate pentahydrate], see: Ma et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). the crystal structure of sodium nopinate has been reported (Ma et al., 2008) , the crystal structure of nopinic acid has not been reported. In this paper, we report the crystal structure of the title compound.
The asymmetric unit contains two crystallographically independent molecules ( Fig. 1) with similar geometry. The sixmembered rings in both the molecules adopt envelope conformations. The independent molecules are linked through a pair of O-H···O hydrogen bonds (Table 1 ) forming a dimer. The dimers are linked into helical chains along the b axis (Fig. 2) by O-H···O hydrogen bonds.
Potassium permanganate (12.0 g) and NaOH (1.5 g) were dissolved in the mixture of water (100 ml) and t-butylalcohol (50 ml). While stirring vigorously, pure (-)-beta-pinene (5.2 g) was added. The reaction was maintained at the temperature of 288-298 K for 0.5 h. The mixture was heated to 353 K, then filtered and the precipitate was washed with hot water. After standing for 12 h at 273 K, sodium nopinate was filtered. The crude sodium nopinate was acidified with dilute hydrochloric acid and extracted with dichloromethane, then the product, crude nopinic acid was obtained. The crude nopinic acid was recrystallized from toluene. Single crystals of the title compound suitable for X-ray diffraction were obtained by slow evaporation of a ethanol-toluene solution. 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.018
Radiation source: fine-focus sealed tube θ max = 25.3º
Monochromator: graphite θ min = 1.6º 
